IN the early part of this year Mr. Max Page opened a discussion in the Section of Surgery with an able but brief paper on Amputations," which was intended as an introduction to the subject as presented by the limb-fitting surgeons of Roehampton. The meeting was only fairly well attended, no orthopadic surgeon other than myself was present, and no discussion of the subject was possible, owing to lack of time. I felt then that the subject was by no means exhausted, and that although, obviously, amputations must be considered as general surgery, in so much as they cannot all be performed by orthopeedic surgeons, the latter should have the last word, and accordingly I make no apology for reopening the question from the standpoint of the surgeon, and, in order that the Section m-lay gain a real advantage from this meeting, I beg you to follow my address with a discussion. In addition, some of the points raised at the previous meeting, although not discussed at the time, have been made the subject of correspondence in the medical press, and I shall take the oopportunity afforded by this occasion to reply to these criticisms both on my own behalf and that of my Roehampton colleagues, Dr. Langdale Kelham and others.
IN the early part of this year Mr. Max Page opened a discussion in the Section of Surgery with an able but brief paper on Amputations," which was intended as an introduction to the subject as presented by the limb-fitting surgeons of Roehampton. The meeting was only fairly well attended, no orthopadic surgeon other than myself was present, and no discussion of the subject was possible, owing to lack of time. I felt then that the subject was by no means exhausted, and that although, obviously, amputations must be considered as general surgery, in so much as they cannot all be performed by orthopeedic surgeons, the latter should have the last word, and accordingly I make no apology for reopening the question from the standpoint of the surgeon, and, in order that the Section m-lay gain a real advantage from this meeting, I beg you to follow my address with a discussion. In addition, some of the points raised at the previous meeting, although not discussed at the time, have been made the subject of correspondence in the medical press, and I shall take the oopportunity afforded by this occasion to reply to these criticisms both on my own behalf and that of my Roehampton colleagues, Dr. Langdale Kelham and others.
Perhaps the most trenchant criticism that reached us was that we were speaking only of war amputees, and that our views were valueless for civilian cases. I admit that there is in the majority of war cases an element of chronic sepsis previous to amputation absent in most accident cases in civil life, and it would be idle to deny that war cases (as, indeed, many civil cases) must be judged from a general economic and not a purely surgical point of view.
However, none of us deal exclusively with war cases, and we have our civil practice, hospital and private, and it is at least worth while to give others the benefit of the experience derived from the very large number of amputations that have passed through our hands. It is also only fair to remember that accidents necessitating amputation occurred to serving sailors and soldiers, in every way -surgically identical with those in civil life. I have called this paper "Some amputation problems," and I propose to deal in the main with the unusual. However, I think it will be better, and make my -subsequent remarks more intelligible, if I state briefly what is generally accepted as the normal and the ideal in amputation stumps. In the lower limb a tilting table prosthesis is to be avoided if possible, but must be fitted to a stump of less than 5 in. measured from the great trochanter. In general, the best amputation for this limb is one just below the small trochanter in which the psoas flexes the stump and the patient sits in the bucket. For an above-knee limb the amputation should be at least 4 in. above the condyles and, preferably, should leave a stump measuring 10 to 11 in. from the great trochanter, where the normal femur measures 19 in., 12 in. if the normal is longer. The ideal below-knee stump contains 7 in. of tibia, although much shorter stumps than this can be fitted. Greater length in the leg is useless and harmful. In the arm the ideal amputations above and below the elbow are 7 in. below the acromion and olecranon respectively.
As a result of increasing consultation and co-operation between operating and limb-fitting surgeons it is now accepted that flaps should be no longer than the -diameter of the limb, and should contain no more muscle in their base than may be DEC.-ORTH. 1 needed as sheer tissue solely to ensure the blood-supply. It is obvious that it will be necessary to employ a thicker flap in an attenuated and ill-nourished limb: I shall, however, return to this presently.
Next, as nerve troubles were once (if they are no longer) the most frequent of amputation problems, it is absolutely essential that agreement should be reached as to whlether or no any point of operative technique is of value. Mr. Max Page is in favour of dealing with the major nerves by crushiDg and tying with a minimum of traction. With this I agree, but he goes on to advise alcohol injection with the very reasonable idea of cutting off the pain effects in the early days after amputation and obtaining an earlier settling-down of the sensitive reflex. Since hearing his paper I have been considering this point very carefully, and have come to the conclusion that, although the immediate effect is as good as Mr. Max Page claims, alcohol-injection produces a perineural fibrosis, which is bad in the long run. I should like to hear the views of Members on this point, as it is of the highest importance. Hamostasis should be complete, and there should be no hesitation in surrounding small portions of tissue with a circular ligature if (as so often happens in re-amputations) there are patches of small vessels which cannot be picked up singly. Hlmostasis being complete, I advise that no drainage be employed. I bave come gradually to this conclusion during the past three years. It is still regarded as an unorthodox practice, although Wilson in America agrees [1i.
would far sooner stitch up loosely, allowing space between sutures for the exitofoozing than introduce a drainage tube which functions for a few hours at most, and like other doors can be passed through in two directions. If bandaging be careful, a severe haematoma, needing evacuation and re-suture, is of the rarest occurrence. I think most surgeons will agree that the amputation most liable to haematoma is the one that bleeds very little at the time of amputation.
Both to give rest and to prevent flexion deformity, below-knee amputations should be splinted, and in above-knee cases the stump should be steadied by a light sand-bag placed above-and not, as so often seen, below-the stump, the latter practice being very conducive to the early development of flexion deformity.
My cases are not dressed until the fourth day unless there be anyspecial indication for doing so, and the patient must remain in bed for at least three weeks. Massage when the stump is normal is, in my opinion, quite uiseless, and may even be harmful, as militating against that rest and settling down which are so essential.
Re-amputations are more difficult than primary amputations owing to the preexistentscar, anomalous vessels, and often to the general congested and varicose condition of the parts.
In the discussion on this subject earlier in the year, by common consent no mention was made of emergency amputations, or special amputations, the intention being to describe the normal. I propose now first to deal with the former of these and then with the abnormal. There are three varieties of emergency amputation, the guillotine, the through-joint and the amputation with flaps left open. The last is but rarely required, for two conditions are essential to its use: the sepsis that is feared must be comparatively mild and thelength of limb that can be preserved must be so short that by no other means can the joint above be permanently retained. As these amputations are generally required on account of sepsis, the one consideration will be the avoidance of the opening up of fresh tissue, while providing the maximum of drainage, and, in this respect, the guillotine is superior to the through-joint, as the recesses of the synovial cavity are potential lurking-places for sepsis long after it would seem to have subsided. Undue retraction of the skin will be prevented by some form of extension, such as the admirable method described by Elmslie in his " After-treatment of Wounds and Injuries " L2].
As a dressing I have found the spraying of the raw surface with dichloramine-T superior to all other methods; it is antiseptic, analgesic, non-adherent and nice-smelling.
Re-amputation must be deferred until all sinuses have been healed for at least three months, and there is no cedema of the stump, but not necessarily until the wound is healed or all sequestra have separated. One will always tend to err on the side of waiting too long, and it often occurs that, in the case of thigh amputations, while waiting, the original amputation heals so well that no further amputation is needed, and even the nerves, which have not been cut short at the operation, give no more trouble. In operating in the presence of an unhealed wound it is obvious that thorough carbolization of the ulcer is essential.
Before proceeding to deal seriatim with the various problems that arise in regard to stumps, I would ask your permission to express certain personal opinions on certain amputations and would invite criticism. Taking operations in anatomical order, it would appear that on the whole the Lisfranc group and the Chopart have met with fairly unanimous disapproval. I think that this, although generally true, is a little too sweeping. In the Lisfranc the one disadvantage is the loss of the long arch of the foot, and I have frequently seenl such cases unsuccessful because the patient was wearing a boot with a blocked end and no arch-support. The only way to fit such a case is to take a plaster cast of the stump, add an imaginary piece to represent the lost portion, and make a full metal arch-support reaching from heel to toes, the missing portion being represented by a block, faced with sponge rubber towards the end of the stump. With such a mechanism a Lisfranc type is a good amputation.
In the adult the gastrocnemius is so strong and the patient's adaptability to new muscle-balance so poor that a Chopart is a bad operation, but in the case of a child, say, a boy playing in the street, the front part of whose foot had been run over and destroved, if the tibialis anticus, and preferably the toe-extensors be re-attached, a most useful foot can be obtained and one needing no prosthesis, a. matter of concern for the poor.
At the discussion above-mentioned all the speakers, operators and limb-fitting surgeons condemned the Syme from experience.
The reply of my colleague, Dr. Langdale Kelham and myself to the criticism since made is that we do not deny the existence of many successful Symes both civil and military, but we are speaking of the generality of cases, not of exceptions, and a Syme is far less certain of remaining permanently satisfactory than is a mid-tibial. Briefly, the defects which commonly arise are circulatory, displacement of the end-bearing surface and diminution in its size, so that it will no longer suffice to cover the bone-end, even if replaced by operation, keloid and painful scars, splitting of scars from constant traction, hypersensitive areas and pin-point neuromata, callus-formation, rarefaction of bone with bone-pain and periostitic nodules on the tibia. It has been said that an unsatisfactory Syme is a Syme badly done, and that one should follow Syme's original method, but as this would involve a stab-hole through the flap for drainage, I do not think it can be taken seriously. At any rate, I have seen many Symes go wrong which had been performed by surgeons known to me, whose skill is beyond question, and in civil cases as much as in military.
It is generally admitted that the mid-tibial amputation should leave a 7-inch tibia and a slightly shorter fibula but the situation of the flaps is debatable. If unhampered by scars, etc., or circulation, I think lateral flaps are a mistake, as the scar tends to pucker between the bones and become subject to the intertrigo, of which I shall speak later, and the scar is peculiarly liable to splitting and ulceration from skin-traction.
In a muscular and well-nourished leg, an anterior skin-flap is good and will not be pulled upon by muscular action, but in atrophic legs, especially in old sciatic injuries, wbere the circulation is none too good, I prefer to make a postero-external flap calculating the length so that after shrinkage the scar will lie transversely ?1 to 1 in.
below the tibial level. The skin should be retracted upwards before the anterior transverse incision is made. I have, above, condemned the Stephen Smith as a temporary measure, but as a permanency it has no surgical defects, only the limb-fitting ones of needing a heavy limb with a difficult external knee-joint.
In the thigh there is no advantage in a very long stump as it may interfere with the artificial knee or suffer from circulatory troubles, and as the psoas is the chief motive-power for its flexion, the preservation of great length will not improve the leverage of this muscle.
In amputations through and near the hip-joint it is important, in deciding exactly how much' of the femur to retain, to take into account the mass of the soft tissues, because the greater this is, as e.g. in a fat woman, the more essential it is to retain some sort of skeleton in the interior of the stump to give stability to the tissues. Passing for a moment to the upper limb, in the fore-quarter amputation, which is, of course, rarely indicated, from my own experience I cannot understand why the inner end of the clavicle is retained in the classical amputation. If it be removed, the sternal head of the sterno-mastoid remains and the tying of the subelavian vein (the only difficult part of the operation) is much easier if done further inwards where it is less encumbered by tributaries and more room is available. Also it would appear to me that in theory, at any rate, the removal of the latissimus dorsi should be very complete as its tendon actually enters the area most commonly affected by the tumour, for which such operations are mainly performed.
In operative technique it will be found that previous injection of the brachial plexus with novocain doe3 much to diminish post-operative shock.
I will come now to the more direct consideration of amputation problems. Let us first consider stumps whose only defect is their shortness, and where our effort is directed towards the retention of a joint. The short thigh-stump is frequently spoilt by excess of soft tissues, which have often a poor circulation. Such a stump should be thin and conical and I have frequently to perform somewhat crude operations on these stumps, consisting simply in the removal of superfluous masses of flesh. Even the situation of the scar is relatively unimportant compared to the general shape of the stump. In the leg the absolute minimum tibial length is 14 in. It is remarkable how some individuals manage to control a short leg-stump and some do not. It is again largely a question of redundancy of tissue, and the removal of all muscle (mainly the gastrocnemius) from the back of the leg will often enable a limb to be fitted.
If the knee cannot be retained, it will be necessary to amputate through the thigh if a modern limb is to be fitted, and this is quite reasonable in the case of the war-wounded, for whom the Government is quite prepared to provide and maintain the best prosthesis. In civil life, however, where the money is not forthcoming, the old-fashioned kneeling peg-leg is not to be despised and a serious consideration of the case from an economic stand-point is advisable before re-amputation.
It will be in these cases that the question of excision of the fibula will arise. In general the retention of the head of the fibula is advisable in spite of any burste that may form, as it provides an excellent anchor for limb-fitting, standing pressure well. In the rare case where the end of the fibula has rotated round to the back of the stump and the tibio-fibular joint is loose, removal of the whole bone is essential. If the fibula be removed, experience shows that at least six months must be allowed to elapse before any limb-fitting can be attempted, as the surface left after removal stands pressure badly. However, it is just in these short stumps that removal is justifiable, as the stump will be neater and a tuber-bearing limb inevitable in any case.
In the upper limb, in an intelligent and willing patient, a short upper-arm stump can often be rendered useful by the division of the latissimus dorsi, pectorals, etc., and plastic treatment of the skin.
I propose now to consider unsatisfactory stumps in general and I will begin by saying that a large proportion of trouble is caused by too early limb-fitting. A perfectly clean amputation in which sepsis has either never been present or has been prevented from development by primary amputation, may perhaps be fitted with a prosthesis in three months, but in war cases, when sepsis has certainly been present and in secondary amputations in civil life, six months should be allowed to elapse before limb-fitting is attempted. Thus both the bone and the nerve ends have had time to settle down. There is a chronic periostitis which tends to persist if a limb be fitted too soon after an amputation near a septic focus.
As regards the use of pylons or other temporary apparatus, I have already expressed my views, namely, that below-knee pylons are very unsatisfactory and that above-knee pylons, although surgically bad, are economically good, as saving much limb-fitting and alteration of the bucket. It is essential, however, in such cases that the pylon be fitted by the limb-maker, under surgical supervision, on limb-fitting principles, reproducing exactly the pressure points, etc., which will obtain in the permanent prosthesis to be fitted later.
It is found that the lack of cuitaneous nerve supply to a stump with consequent anmesthesia and trophic disturbance proves an insuperable barrier to fitting. Apart from actual trophic lesions, the patient cannot appreciate minor discomforts in his prosthesis, and these progress insensibly to the production of ulcers. It is surprising, however, to find what a large overlap of cutaneous sensation really exists, and stumps often retain their sensation when, by all the anatomical description of nerve-supply, they should have lost it.
Let us now consider the various structures in a stump and the troubles from which they may suffer, beginning with the skin. Many people suffer from seborrhema and a tendency to acne. Such people will tend to be troubled with sebaceous adenomata on their stump. There is a constant contact between the greasy skin and the stump-sock which impedes the free discharge of the sebaceous material, and with the acidition of staphylococcic infection furunculosis develops. This is especially the case with thigh stumps, the condition generally developing on the inner side. If the patient ceases to wear the limb for a time and if appropriate vaccine treatment is given, the condition will subside, but this does not ensure a permanent cure.
UJnless the adenomata are very large, removal is inadvisable as the resultant scar is a serious defect. If operation be called for, it is better to excise the whole area of seborrhceic skin and not merely the cysts. This, at any rate, gives the stump a fresh start. Otherwise, the use of white precipitate ointment (1 in 10) regularly will generally keep the condition in check, but, except in the case of very seborrheeic skins, it will generally be found that where cyst-formation occurs there is some defect in the limb-fitting which can be remedied and the routine use of the ointment is not a serious hardship. Naturally, from time to time, one meets cases of generalized psoriasis and the disease may affect the stump and entirely preclude fitting, but a far commoner condition is one that is clinically an eczema, but, in my belief, really a septic dermatitis, as in such cases it is the rule to find that there is a deep focus of infection in the stump, periostitis, etc., the treatment of which will cure the disease. Occasionally a small foreign body surrounded by subacute sepsis in the soft parts may be the cause.
And then there is intertrigo, the constant contact of two perspiring skin-surfaces.
The ill-effects of this are best seen when the amputation scar is puckered, or there have been previous ill-advised attempts at cinematization, but, even in a normal stump, where the fit is bad, there may be folding of the skin inside the bucket. All infolded scars must be freely excised and great care must be exercised in the subsequent suture and limb-fitting.
A scar adherent to the underlying bone causes greater trouble in leg than in thigh amputations; indeed, in the latter it is generally of little importance, as, the weight-bearing being taken from the tuber-ischii, there is relatively little pulling on the skin in walking, if the limb-fitting be good. An adherent scar in the leg is best treated by excision, a small piece of bone being sacrificed, if need be, to ensure nonadherence. Massage may serve to separate slightly adherent scars in the early stages, or occasionally a tenotome may be used. Such scars may be the cause of recurrent ulceration, the wound being pulled open by the skin, or bad limb-fitting may produce the same result, even when the scar is a good one, and even good limb-fitting may fail to avoid ulceration, when the scar has been placed in a faulty situation.
However, commoner causes of ulceration are: (1) Deficiency of circulation, either from too great length of stump, or from one of the more general causes that I shall mention later. (2) Anaesthesia, either associated with trophic defect, or permitting minortraumata to pass unnoticed. (3) Such general diseases as syphilis, acting either in tertiary form, or from the production of tabes, etc. (4) (Rarely) pure nervous disease, e.g., syringomyelia.
Treatment will follow the appropriate line.
The formation of burste over pressure-points, best seen round the top of the leg in below-knee stumps, is not in itself a defect-provided the size of the bursabe not too great-as it is a natural process. For some years I was in the habit of excising troublesome bursoe, but now do so very rarely, as the resultant scar is as troublesome as the bursa, one cannot guarantee that the bursa will not reappear, and accurate limb-fitting should absolutely prevent such excessive growth.
Let us now consider problems connected with the bone. In war cases, very frequently, and in civil cases occasionally, amputation of a limb must be performed through a bone which has been the subject of chronic osteomyelitis, either generalized in the bone or round a compound fracture. All amputations should, if possible, be made through sound bone above the old fracture, even at the cost of loss of length, as latent sepsis is a potent source of trouble. When this is impossible, it is reasonable to treat the osteomyelitis in a stump just as in a normal limb, by trenching, etc. This latter operation is also good for the rare cases of true bone-pain, seen mostly in thigh-stumps.
Much ingenuity has been used in the treatment of the bone-end in amputation with a view to preventing the formation of spurs. My own experience is that no special treatment is necessary, and that spurs will form quite irrespective of the methods used. They seldom give the least trouble-even the large and common postero-internal spur on the thigh-provided they are situated in some other place than directly under the scar. Their excision is, therefore, rarely indicated.
I come now to a problem, the treatment of which is certainly a controversial question, and I shall be glad to hear your opinions. I refer to stiffness of joints.
In the case of the hip, ankylosis, in good or bad position, is next door to an absolute bar to the fitting of a satisfactory limb, although I anticipate that it will be said that a limb can be fitted and that the patients will be no worse off than if they had an ankylosed hip with a perfect leg. I maintain, however, that these are worse off than with a tilt-table. The alternatives are, therefore, to re-amputate to give the best stump for a tilt-table, or to attempt the formation of a mobile joint. It would appear tbat, as no weight has to be borne on the joint, a simple excision of the hip would suffice, but experience has shown that this is not satisfactory and that the patient gains no control of the prosthesis. It is the fulcrum that is lacking and the preservation of this by arthroplasty makes all the difference. In my experience arthroplasty of the hip in an amputation case is excellent, as the ne-arthrosis has relatively little strain thrown upon it.
Osteo-arthritis occurs, not uncommonly in such hips and will receive the normal treatment. I would only say that arthroplasty or such partial operations as cheilotomy are more promising in stumps than in complete limbs. Partial limitation of movement, such as flexion and abduction deformity, will be treated by massage aided by mechanical stretching of contracted structures. If these methods be unsuccessful, an operation of the Souttar type, even including free capsulotomy, may well be needed.
A hopelessly flexed hip should be left flexed and the stump shortened to allow for the fitting of a tilt-table. The longest stump that can be so fitted is one of 6 in., but this is very unsightly.
Considering, now, the knee: It has been contended that any knee short of a perfect one is not worth retention. With this I disagree, but am open to conviction. A knee that will move well and painlessly from full extension to 135 degrees, provided no tuber-bearing be needed, is of value to its possessor and if, as so often occurs, the limitation of flexion is due to quadriceps scarring and contracture, the wearing of a limb is likely to improve the range of movement rather than the reverse. IPlexion deformity of the knee should be prevented by splinting, etc., and in its minor degrees is easily curable by splinting, massage or even tenotomy. In very obstinate cases division of all the structures in the popliteal space may be tried, but, in my experience, this is most unsatisfactory. It is better to re-amputate or to shorten the leg for the fitting of a kneeling peg.
At one time the treatment of neuromata would have been considered one of the most important problems. To my mind it lhas become less and less so. I have given above my views as to the treatment of the large nerves. If trouble occur later from neuromata, it is the small nerves that cause it, notably internal and external saphenous and small sciatic in the leg, and internal cutaneous in the arm. Previous sepsis makes neuromata more tender, a fact which may account for their giving greater trouble in war cases, though, as we have no instrument for the measurement of pain, it would be absurd to deny that one does occasionally meet with war cases in which outside considerations may influence the patient.
Other contributory factors will be such general causes of peripheral neuritis as alcohol, syphilis, etc. In any case, indiscriminate removal of neuromata is to be deprecated, firstly because good limb-fitting will generally suffice, and also because any interference with the nerve will, naturally, initiate a further period of " settling down" for the central reflex.
Operations for a painful neuroma should be local; division of the nerves higher up does not always cure, for some reason or another, an(i this is especially the case where an attempt has been made to treat both anterior and posterior tibial neuromata by the division of the sciatic in the thigh.
Circulatory defects in stumps are, as I have said, commonly due to excessive length or excessive volume of soft tissue. They may also be due to true deep-seated circulatory defects or to cold. In considering these, one finds that stumps do not differ from normal limbs in being subject to functional and organic arterial insufficiency, such as Raynaud's disease or endarteritis obliterans. Varicose veins or a combined deficiency such as thrombo-angeitis obliterans may also be present, but in certain stumps there is certainly a vascular upset which is nervous in origin and exceedingly difficult to cure.
Two types of operation, both when performed by myself and in cases operated upon by colleagues, have produced temporary, immediate relief-but only temporary-relapse inevitably occurring in the course of a few months. I refer to peri-arterial sympathectomy and rami-section. I have seen the latter lead to rapid healing of an obstinate stump-ulcer, only to find the scar of a previous sympathectomy break down and remain unbealed. Leriche, in Nelson's "Loose-Leaf Surgery " [1] speaks of such cases and of having found an area of congestion in the spinal canal. I have no experience of this or of treatment of these cases by posterior root section or chordotomy. In my experience posterior root section as a cure for pain in the upper limb, has been a complete failure. I hope that others will give the meeting the benefit of their experience in this matter. I have twice operated successfully on femoral aneurysms in thigh-stumps, with subsequent limb-fitting in both cases.
Causalgia in a stump is as unsatisfactory from the point of view of treatment as it is in a whole limb, and, again, in my experience, rami-section gives but temporary relief. However, I am more and more convinced that the successive re-amputations, of which one sees so many in these cases, are definitely harmful, and I refuse to do them, although the patient may beg for them. Time and occupation are the only cure, and with experience and the lapse of time one has seen these very tragic cases steadily improve.
The phantom limb is a similar problem an-d operations are to be avoided, time and occupation and, especially, limb-fitting being our best aids in treatment.
Jactitation of the stump is a real problem, and may occasionally absolutely preclude the fitting of a prosthesis. Although fitting usually improves the condition at first and one is tempted to fit early, this is a mistake, as relapse occurs, and it is better in these as in all other cases to err on the side of waiting too long before fitting, in order to give the nerve centres time to settle down. Treatment may, however, do some good, and careful search will often reveal the presence of some tiny painful neuroma, pressure on which acts as a trigger to set in motion jactitation of the whole stump. Its removal is indicated. Again, in certain cases it is noticed that the clonic contractions are confined to a certain group of muscles, such as the quadriceps in a thigh-stump, and I have had good results from the resection of the anterior crural nerve in such cases. Similar resection of the superior gluteal has been, in my experience, less satisfactory. Rest is all-important, and this may be rendered more complete by the fixation of the stump and the adjoining articulation in plaster for a prolonged period.
Mr. Muirhead Little, in his admirable book [31, mentions the existence of pain felt in a stump during deftecation, micturition, etc. This is not at all uncommon, and the reverse is also true and very troublesome, pain felt in the rectum or bladder when a limb is worn, either being of course due to the unstable nervous reflex. Time is often the only cure, although in some cases pain felt on micturition may be due to bad limb-fitting, the perineal sweep of the bucket being carried too far up. The bucketedge should be lowered and a true bearing on the tuber-ischii obtained, with weightbearing slightly more diverted to the gluteal region than is usual.
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Di8Csu8ion.-Mr. E. MUIRHEAD LITTLE said it was a source of gratification to him that the war-time decisions on the various points related to amputations, arrived at at the Roehampton Hospital, had nearly all been upheld. He now found, on listening to this address, that he scarcely differed from the President on any point.
The President had begun with a consideration of the foot, and he (the speaker) assured him that his improvement in the treatment of the foot was a very valuable ope, and ifhe (the speaker) were now dealing with such cases he would certainly adopt it. The Chopart was a very good operation if one was not intending to fit an artificial foot; its demerits were only evident when fitting was attempted. He agreed with what had been said as to the length of stump below the knee.
With regard to the Syme amputation, he was still rather unrepentant about that operation, but there was no gainsaying positive facts. The President, and others, who had been workingat Roebampton since he (the speaker) had left seven years ago, had found difficulties with the Syme, and it was of no use against that fact to set the advantages which some claimed for the Syme. It could be said that a good Syme was excellent, but a bad Syme was worth nothing. He reminded meinbers of Huggins' book on amputations, in which the author had laid down an excellent way of treating flaps resulting from the Syme after-operation. That little book contained a good deal of valuable matter.
When fitting with a tilting table was intended, he agreed that the best course was toamputate through, or just below, the lesser trochanter, giving in this way something for the patient to sit upon more than the bare pelvis. There had been one or two cases at Ioehampton, while he was there, in which the surgeons had to report to the Ministry that they could not fit them; they were cases of ex-articulations of the hip-joint, and the only part left for the man to sit on was too sensitive to bear the weight of the body. If amputation had been done through the lesser trochanter there would have been left 3 or 4 in. of flexed femiiur to take the patient's weight. If -there happened to be any infection of the joint, that rendered necessary ex-articulation.
On the subject of stiff joints, he agreed with Mr. Verrall; not much movement was wanted in order to make the joint useful. The President had exactly indicated the important point: excision took away the fulcrum, and then the limb was not of nmuch use.
As to painful stumps, sometimes they were a bugbear. Mr. Verrall had not mentioned an operation on the upper extremity which he (the speaker) had seen at Roehampton on twooccasions, namely, division of the pain tract. One of the patients had been no better for that procedure, the other much worse. Mr. R. C. ELMSLIE said that like Mr. Muirhead Little, he was personally unrepentant. concerning the Syme amputation. He regarded a good Syme as a good amiputation, though he knew that the limb-fitting was a difficulty, particularly if the limb was not kept in perfect order and if the fitting was not perfect, for, sooner or later, there was liable to be trouble with the stump.
There was another amputation which he-and perhaps others too-would condemn, namely, amputations through the knee-joint. Yet he had amputated through the knee-joint on three occasions in recent years. In each of those three cases, however, he was amputating for a congenital deformity in which the tibia was missing, and these children had been, all their lives, accustomed to get about on the flexed knee, so they had absolutely perfect endbearing on the condyles of the femur, and by amputation through the knee-joint this endbearing was retained. One of these operaiions had been performed ten years ago. Therefore, though one could condemn a form of amputation generally, one might encounter special circumstances in which such an amputation was indicated.
He had had two or three cases of children with congenital deformities of the feet, who had had a Syme amputation, in which the Syme end was tapering and not bulbous so that it would fit into a tapering bucket like an ordinary below-knee bucket, with perfect end-bearing in what was otherwise a below-knee stump. It was a Syme amputation which left conditions like those of an ordinary stump, and which had end-bearing in addition. The mind must always be open as to the best means of dealing with special cases.
Mr. ROWLEY BRISTOW said he agreed with the President, that one occasionally came across a Syme's amputation stump which lasted well, and was satisfactory. More often a Syme stump, although satisfactory for a year or two, gave trouble later. He had recently reamputated in a case of a woman who had had a double Syme seven years before. The stumps had remained good for about five years. One was imoderately good from the first, and the other would have been passed as a very good Syme, which fulfilled all the requirenments of an amputation stump. Between the fifth and seventh year the end had become " wobbly " and began to give trouble. Another point of interest was the question of the treatment of the nerve-end. He agreed with the President that it was the small nerves which were the cause of the trouble, e.g., the internal saphenous in the leg and the internal cutaneous in the arm. Even in civil practice it was worth while to shorten those nerves, to crush them and perhaps to put a ligature round them.
Mr. A. ROCYN JONES said that when he had been assistant to Mr. Muirhead Little he thought that gentleman invariably injected the nerves with alcohol, and he himself believed that to be a valuable course to adopt in emergency amputations, namely, when one had to do a primary amputation-perhaps through a bad fracture, to diminish shock.
He was interested to hear Mr. Verrall say he did not drag on the nerves; that was the old custom. He quite appreciated the point that there were some small fibroses, and it was important to recognize that these might contribute to the tenderness of the areas one met with after these amputations.
Mr. S. L. HIGGS said that, at Roehampton, when he spent a longer time in getting the wound absolutely dry, and then stitched the wound up with interrupted stitches, not with a continuous suture, the bogie of hematoma formation was disposed of. He strongly advised surgeons never to put in a drainage tube, except in special circumstances.
Mr. BRISTOW (in response to a request by the President) said that the first arthroplasties of the hip which he had performed were in amputation cases. The operation was simpler to carry out with an amputation stump than with the whole limb.
One case he particularly remembered, in 1918 or thereabout, was that of an officer who had double ankylosis of the hip with severe flexion and abduction deformity and two short thigh stumps. That patient, after arthroplasty, was fitted with limbs, drove his small car, and walked quite reasonably well.
The PRESIDENT (in reply) said that Mr. Elmslie, whose opinion he had particularly wanted to hear on the Syme operation, said the Syme was good. That was not denied at all. He had himself seen many good Symes, and, as Mr. Elmslie said, much depended on good limb-fitting; but one saw so many cases that one had to legislate for the greater number. His own experience brought him to the conclusion that, legislating for the greater number it should be taught that the chance was againist a permanently satisfactory position with the Syme. He was much interested in the Syme with end-bearing which resembled a mid-tibial. It mlust have been exceptional because of its good circulation; one wouild have expected the circulation to be bad.
Mr. Elmslie had referred to amputations through the knee-joint in cases of congenital deformity. He (the President) remembered one such case of Mr. Elmslie's and there was no question that it was a good amputation. He did not condemn the through-knee amputation from the surgical point of view; he merely said it was a bad amputation from the point of view of the clumsiness of its limb-fitting.
As to crushing of nerves and shortening: crushing he believed in, pulling down and shortening he did not. Whether the injury was in civil life or as a result of war wounds, less and less often did he pull down those nerves, as he was sure that the procedure caused peri-neural fibrosis.
He was puzzled by Mr. Rocyn Jones' reference to injecting nerves with alcohol in emergency operations. It was probably a good suggestion, but he did not like to stray into other tissues, beyond the area of damage, even with a hypodermic needle.
